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Surrounding Cells Affect Gene Expression Pattern of Human Beta-defensins 
in Squamous Cell Carcinoma In Vitro 
（培養系におけるヒト扁平上皮癌のβデフェンシン遺伝子発現パターンの周囲
の細胞による影響） 




Background: Defensins are basic peptides involved in non-immune bio-defense mechanisms in 
normal epithelia. Human oral squamous cell carcinoma cells (OSCC) also produce human beta-
defensins (HBDs), although their exact function or role is not clear. This study aimed to analyze the 
variation in gene expression levels of hBDs in OSCC under the co-culture system with murine cells.  
Materials and Methods: Two cell lines of OSCC (HSC-3, HSC-4) were co-cultured with mouse 
embryonic fibroblasts, NIH/3T3 or a mouse chondrogenic cell line derived from teratocarcinoma, 
ATDC5, for 1.5 days. The gene expression pattern of the hBDs were investigated by a real-time 
reverse transcription-polymerase chain reaction (RT-PCR) using originally designed primers. The 
shape of cell populations was observed under a phase-contrast microscope. Immunoreactivity for 
anti-HBD1 antibody in a culture dish was used to detect OSCC cells in the co-culture system. After 
immunostaining, cells were observed by a stereomicroscope using a bright and a semi-dark 
condenser without counterstaining. 
Results: The gene expression patterns of hBDs of HSC-3 or -4 under co-cultured with NIH/3T3 or 
ATDC5 were different from those of HSC-3 or -4 cultured only by themselves. The expression of 
hBD1 increased significantly when co-cultured with NIH/3T3 but decreased significantly when co-
cultured with ATDC5. Expression of hBD2 and hBD4 tended to decrease in co-culture, whereas, the 
gene expression of hBD4 in co-cultured HSC-4 with ATDC5 was increased. In a microscopic 
observation of OSCC co-cultured with NIH/3T3, small colonies of OSCC surrounded by NIH/3T3 
cells were found at 1.5 days. Whereas, in the case of co-culture with ATDC5, no obvious colonization 
of OSCC cells was found. There was no boundary between OSCC and ATDC5. In microscopic 
observation of immunoreactivity for anti-HBD1 antibody, positive signals for anti-HBD1 antibody 
were found clearly in OSCC aggregations in the co-culture with NIH/3T3, however, the signal were 
found weakly in OSCC cells in the co-culture with ATDC5. No immunoreactivity for HBD-1 was 
found in NIH/3T3 or ATDC5 cells. 
Conclusion: The gene expression of hBDs of OSCC is dependent on the partner of the 
co-cultured system. The different gene expression may cause under the different 
morphology of OSCC population. OSCC may regulate the production of each HBDs not 
only for the purpose of a bio-defense by surrounding cells. The results of this study 
indicates that HBD1 may affect on the aggregation (colony) formation of OSCC under 
co-cultured with NIH/3T3. It is necessary to clarify the relationship between the gene 
expression of hBDs and the aggregation formation of OSCC to block hBD gene 
expression in co-culture systems, for instance using incorporation of siRNA or a genome 
editing system. 
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